While the role of rural informal industrial clusters in generating income and employment opportunities for the rural poor is widely acknowledged, studies seldom examine the growth process of informal industries in developing countries. Particularly, studies seldom examine why many of the informal industrial clusters in developing countries perform poorly relative to their growth potential. Using primary data collected from entrepreneurs and workers from an informal hosiery cluster in a northern district in Bangladesh, this paper explains the factors that influence the development process of informal industries in rural areas in developing countries. The paper empirically identifies that entrepreneurs' human capital acquired through formal education critically determines product quality upgrading efforts, formal credit accessibility by the entrepreneurs, and the performance of enterprises.
INTRODUCTION
According to the World Bank (2010), around 1.4 billion people in the world are extremely poor, living on less than USD1.25 per day, and the majority of these extremely poor people reside in rural areas in South Asia and Sub-Saharan Africa. How to eradicate extreme poverty in rural areas has been a major item on the development agenda of these countries. The development of industries can be a crucial alternative avenue to eradicate extreme poverty rapidly, as the development of industries allows the generating of immense employment and income opportunities for the poor (e.g., Hayami et al., 1998; Otsuka et al., 2009; Rosegrant and Hazell, 2000) .
Particularly, the successful experience of East Asian countries, such as China, Taiwan, Korea, and Vietnam, vividly demonstrates that the transformation of informal industries in the rural areas in developing countries is instrumental to eradicating extreme poverty (e.g., Sonobe and Otsuka, 2006; Nam et al., 2009) . For example, it is widely recognized that China has been tremendously successful in eradicating rural poverty through the development of township and village enterprises (TVEs) since the 1990s (e.g., Heston and Sicular, 2008; Sonobe and Otsuka, 2006) . The fact is, informal industries pervasively exist in developing countries, and their contribution to developing countries' economies is widely recognized (e.g., Ranis and Stewart, 1993; Weijland, 1999; Lanjouw and Lanjouw, 2001; Daniels and Mead, 1998; Macias, 2010; McPherson and Rous, 2010) . For example, in Bangladesh around 40 percent of the total working labor force is engaged in non-farm economic activities that include informal industrial activities (Hossain, 2002) , and in Mexico, since the late 1980s, the contribution of the informal sector that includes informal industrial activities has been 30 percent of GDP (Macias, 2010) .
Ironically, despite their enormous contribution to poverty alleviation and economic development, informal industries in developing countries seldom grow in terms of product quality and number of workers. Most of the entrepreneurs and workers engaged in informal industrial activities tend to be poor, and tend to be delinked from formal information and technological support (e.g., Altenburg and Meyer-Stamer, 1999) . With a few exceptions, most of the informal industries simply expand in terms of the number of entrepreneurs with little or no upgrading in product quality, and thus perform poorly relative to their growth potential. The question arises as to how poverty-stricken developing countries can transform rural industries into vibrant modern industries to alleviate poverty, similar to that of East Asian countries. The question needs to be investigated carefully to understand how other poverty-stricken populous developing countries, such as Bangladesh, can be as successful as China and Vietnam in alleviating poverty by developing their rural industries.
While the literature on the role of informal industrial activities in overall economic development is relatively abundant (e.g., Weijland, 1999; Lanjouw and Lanjouw, 2001; Macias, 2010; McPherson and Rous, 2010) , studies seldom examine what the crucial factors are that facilitate or hinder the growth potential of informal industries in developing countries. Using information from successful cases from China, Taiwan, and Korea, Sonobe and Otsuka (2006) demonstrate that mainly the managerial ability of the entrepreneurs drives the growth of industries in East Asian countries, where managerial ability is mostly the function of the formal education of the entrepreneurs. It is found that mostly the highly educated entrepreneurs tend to adopt upgrading efforts to produce high-quality products, and establish brand names or try to explore new marketing channels to accrue the benefit of producing high-quality products. This ultimately contributes to the dynamic development of entire industries. If this is the case, a policy to enhance the general education of the people of developing countries should be prescribed to alleviate poverty quickly by generating employment opportunities in the industrial sector.
In this study, an attempt has been made to examine the role of the formal education of entrepreneurs in the performance of informal enterprises using information from an informal hosiery industry located in Gobindaganj sub-district of Gaibandha district, Bangladesh. In Gobindaganj sub-district, most of the hosiery entrepreneurs are concentrated in a few villages in Kochasohor union that can be considered as an industrial cluster following Sonobe and Otsuka (2006) , that is, a co-location of entrepreneurs in the same industry in a small geographical area. We use the informal hosiery cluster in Gaibandha district as a case for two reasons. Firstly, Gaibandha district is located in the northern part of Bangladesh, which is infamous for a higher incidence of extreme poverty, recurrent floods, and seasonal food shortages followed by the sluggish growth rate of per capita income relative to other areas of the country (e.g., Zug, 2006; BBS, 2008) . Even in this region, an informal hosiery cluster has developed that meets nearly 80 percent of the total demand for winter clothes (e.g., sweaters, cardigans, mufflers, socks) in the northern region of Bangladesh, and where more than 10,000 workers are directly engaged in nearly 1,200 enterprises (Daily Star, February 13, 2009 ). While a number of studies have explained the success story of formal industries in Bangladesh (e.g., Mottaleb and Sonobe, 2011; Rhee, 1990) , studies seldom explain what the factors that contribute to the development of informal industries are, particularly in the rural areas in Bangladesh. Secondly, informal industries that mainly produce clothes are not only common in Bangladesh, but also in other developing countries as well, such as the informal garment industry in Nairobi, Kenya (e.g., Akoten et al., 2006) , and the garment industry in Lima, Peru (e.g., Visser, 1999) . Thus, we believe that this is a case worth investigating since it is expected to provide deep insights into the key to the development of industries in areas in developing countries, and the findings might be generally applicable to other poverty-stricken developing countries as well.
We use primary data collected from 83 entrepreneurs and 100 workers in 2007 and 2008. Using anecdotal evidence, we explain that the development of physical infrastructure, such as the establishment of a marketplace, and the construction of road networks contribute to the expansion of the hosiery cluster. Importantly, we empirically demonstrate that the formal schooling of the entrepreneurs significantly affects product upgrading and marketing efforts, accessibility to formal credit, and, thus, the performance of the entrepreneurs. The finding is reminiscent of the successful cluster-based industrial development in China, Korea, Japan, and Vietnam articulated by Otsuka (2006, 2011) and Nam et al. (2009) .
The paper is organized as follows. Section 2 presents the literature review focusing on the factors that enhance or hinder the development process of informal industries in developing countries with a particular focus on the role of the human capital of the entrepreneurs. Section 3 presents the study area, sampling, data sources, and testable hypotheses related to human capital, while Section 4 presents the descriptive analyses. The model specification and estimation results are presented in Section 5, and Section 6 concludes and presents policy recommendations.
LITERATURE REVIEW
It is widely recognized that rural informal industries play important roles in creating employment opportunities, promoting the sustainable growth of the rural economy, and reducing the rural-urban gap and poverty in rural areas in developing countries (e.g., Islam, 1984; Ranis and Stewart, 1993; Weijland, 1999; Lanjouw and Lanjouw, 2001; Mead, 1994; Matsumoto et al., 2006) . The rural non-farm economy, which includes informal industrial activities, comprises 30% to 45% of rural incomes throughout the developing countries (e.g., Haggblade et al., 2007; Macias, 2010) , and in many cases, informal industries are the major employment provider for the rural poor. For example, Weijland (1999) mentions that there are nearly 4,400 micro and small industrial clusters located only in central Java of Indonesia that have created a few million employment opportunities for the rural poor. In Bangladesh, which is predominantly an agriculturebased developing country in South Asia, rural non-farm economic activities have been playing an important role in creating employment and income opportunities for the rural poor (e.g., Hossain et al., 2009; Hossain, 2004; Islam, 1984) . In Bangladesh, about 40 percent of the employed labor force in rural areas is engaged in the non-farm economic sector, the sector grew at 5 percent per annum between the late '80s and the mid-'90s, and, in 1995/96, the sector contributed 36 percent to the country's total GDP compared with about 31 percent by agriculture (Hossain, 2002) .
It is, however, the case that despite the ubiquity of informal industrial clusters in developing countries, only a few of them grow dynamically in terms of the number and size of enterprises and also in terms of product quality, while most of the clusters perform poorly relative to their growth potential (Altenburg and Meyer-Stamer, 1999; McCormick, 1999) . In fact, with a few exceptions, most of the informal industrial clusters in developing countries ceased to grow further after they had expanded in terms of the number of enterprises (e.g., McCormick, 1999) . Using crosscountry data, a few studies suggest the improvement of the overall business environment, infrastructure, and the quality of public services to facilitate overall industrial development in developing countries (e.g., Eifert et al., 2008; Tybout, 2000) . De Mel et al. (2008) and Banerjee and Duflo (2005) suggest the removal of problems related to the financial market and credit constraints to facilitate industrial development in developing countries; however, McPherson and Rous (2010) reject the finding that access to credit enhances small firms' growth.
The emerging literature on cluster-based industrial development (e.g., Sonobe and Otsuka, 2006; asserts that an industrial cluster stops growing when the profitability of producing low-quality products falls as their market supply increases relative to market demand without significant improvement in product quality. In contrast, the successful cases in East Asia confirm that those clusters managed to improve product quality by adopting different techniques, such as using new machines, technology, and high-quality raw materials directly purchased from suppliers, and have continued to grow (e.g., Sonobe and Otsuka, 2006) . The improvement of product quality, however, may not ensure a higher price unless buyers recognize and appreciate it. Evidence shows that entrepreneurs who produce high-quality products also tend to explore new marketing channels, such as employing own sales agents or selling to large city-based traders directly, and try to establish their own brand names to accrue the benefit of product upgrading. The upgrading efforts of entrepreneurs to earn higher profit ultimately contribute to the dynamic development of an industrial cluster (e.g., Sonobe and Otsuka, 2006) . Importantly, in analyzing the successful cases in East Asia, South Asia and Africa, the emerging literature on cluster-based industrial development empirically demonstrates that the general human capital or formal schooling of the entrepreneurs plays a greater role in adopting upgrading efforts Otsuka, 2006, 2011) . Evidence shows that educated entrepreneurs are more likely to adopt product upgrading efforts and tend to perform better, which ultimately leads to the overall development process of industries (e.g., Mottaleb and Sonobe, 2011) . This is because education enhances people's information absorbing and processing ability (Schultz, 1975) , and that ability directly influences the managerial ability of entrepreneurs. The importance of managerial ability further increases when business sizes grow, and entrepreneurs need to manage a large number of workers and deal with multiple trading parties (e.g., Nam et al., 2009 ).
In light of the reviewed literature above, we examine the pattern of development of a hosiery cluster in Kochasohor, Gaibandha district in Bangladesh, which is located in a less developed region in a least developed country, Bangladesh.
STUDY AREA, SAMPLING, AND DATA

Study Area
Our study site is located in Kochasohor union 1 of Gobindaganj sub-district in Gaibandha district, Bangladesh. Gaibandha district is well connected to the capital city Dhaka and other major cities through a national highway. It is about 300 kilometers from the capital city Dhaka, and the one-way travel time from Dhaka to Gobindaganj is three hours by express bus 2 . Agriculture is the major occupation of the people, of which 67 percent of the total population is directly engaged either as farmers or agriculture wage workers (BBS, 2001a) . The literacy rate among the people who are older than seven years is only 37.76 percent, which is far below the national average. The national average literacy rate is 49 percent among people who are seven years and above (BBS, 2001 ). Similar to the literacy rate, the GDP per capita of the people of Gaibandha district is also lower than the national average (BBS, 2008) . Kochasohor union is located in the southern part of Gobindaganj sub-district, which is well connected with Gobindaganj-Dhaka-Gaibandha national highway through a paved link road that was built in 2003. The central point of Kochasohor union is about a 35-minute drive from Gobindaganj sub-district.
The Data
At the Kochasohor hosiery cluster, no census of hosiery enterprises has been carried out in the past, and also there is no written information on how the hosiery cluster has developed. To understand the process of development of the hosiery cluster in Kochasohor, we visited Gobindaganj sub-district during June 22-24, 2009 and conducted an unstructured focus group discussion (FGD). In that FGD, 20 hosiery entrepreneurs, two knitting machine repairers, the Social Service Officer of Gobindaganj sub-district, and five local elites including college and school teachers participated. We mainly encouraged the hosiery entrepreneurs to explain the development of the industry, their product marketing, and present business condition. After grasping the general idea about the process of the development of the hosiery cluster in Kochasohor, we randomly collected information using standard questionnaires from 90 entrepreneurs and 100 workers on their age, schooling, prior occupation, and other business information of the entrepreneurs including the number of workers and machines, production, cost, and product price in 2007 and 2008. Due to incomplete information, we omit seven questionnaires collected from the entrepreneurs from the list.
During our FGD, we were informed that the formation of the hosiery cluster in Kochasohor dates from the late 1950s, when Mr. Rahimuddin of the Kochasohor union started knitting socks using a hand-driven knitting machine. Mr. Rahimuddin initially learnt the technique when he worked in a hosiery factory in Kolkata (the provincial capital of West Bengal province of India). Later, the sock knitting business quickly spread to other adjacent villages. Until 1971, the main products of the cluster were mufflers and socks, although a few entrepreneurs made baby clothes just by cutting, stitching, and shaping the knitted mufflers into baby clothes. The policy of import of used clothes from abroad for the war-damaged people in 1971 caused a severe problem for the local entrepreneurs by increasing competition with the imported cheap second-hand clothes. At that time, a number of entrepreneurs were forced to quit the cluster.
During the late 1990s, the cluster expanded for the following two reasons: the initiation of a marketplace and the construction of a link road. Before the 1990s, the size of the hosiery cluster in terms of the number of entrepreneurs was small. The average firm size in terms of the number of workers was also small. Entrepreneurs mostly produced their products using unpaid family workers, and peddled their products in nearby localities. There was no specialized market to buy and sell raw materials and finished products. Thus, entrepreneurs had great difficulty in collecting raw materials and marketing their products. In the late 1990s, local entrepreneurs initiated a specialized market. The market is known as "Nayarhat", which is located in Kochasohor union, and it is about nine kilometers from the Gobindaganj-Mohimaganj highway.
The initiation of the specialized market attracted a number of yarn suppliers and traders to the cluster, which dramatically solved the problems of material procurement and product marketing. Interestingly, a few entrepreneurs started to maintain their showrooms in the market, where they met the outside traders to collect orders. The marketplace is now not only a place to sell sweaters and buy yarn, but also a place where entrepreneurs can buy second-hand knitting machines, or place orders for new machines. We were informed by our interviewees that using the facilities of the engineering industry and iron casting facilities in a nearby district, Bogra, local knitting machine repairers can repair and reproduce machines as per the requirements of entrepreneurs. Thus, the establishment of the marketplace has immensely reduced entrepreneurs' transaction and search costs.
The construction of a link road that connects Kochasohor union with DhakaGobindaganj-Mohimaganj highway in 2003 also contributed to the expansion of the hosiery cluster in Kochasohor, according to the entrepreneurs we interviewed. As there was a sugar mill in the sub-district, the transportation network was already well developed in Gobindaganj even before the 1990s. The construction of a link road that connected Kochasohor with Gobindaganj-Mohimaganj highway reduced the transportation cost of raw materials and finished products to and from Kochasohor. Importantly, due to improved transportation networks, traders from other large cities can easily visit the entrepreneurs physically. This further contributes to the expansion of the cluster by lowering the transaction and search costs and by expanding the market of the products to nearby cities.
The last factor that contributed to the expansion of the hosiery cluster is the introduction of new products that are sweaters and cardigans, and the introduction of a new type of second-hand knitting machine that arrived from Narayanganj profit from producing sweaters and cardigans encouraged fresh entrants in the industry. The cluster thus expanded significantly in terms of the number of entrepreneurs. As the number of entrepreneurs has increased over time, this also increased product supply relative to market demand, which quickly erodes the profitability of producing winter clothes. Lower profitability discourages new entry, thus the cluster almost ceased to expand further. The supply of winter clothes produced in the cluster further increased when an NGO-based bank started disbursing loans at low interest rates. According to our interviewees, this further worsened the situation by increasing the number of entrepreneurs, and consequently increasing the supply of winter clothes. Encouraged by the high initial profit earned by pioneers by producing sweaters and cardigans using second-hand machines obtained from Dhaka and Narayanganj, the NGObased bank provided loans to the entrepreneurs. Pioneers' initial profit and the availability of loans induced many entrepreneurs to expand their production capacity. This flooded the market with low-quality products that further lowered the product prices and hence profitability. According to information of the entrepreneurs, at present the business is not very profitable and new entry to the cluster is not as active as it was before. At present, there are nearly 1,200 entrepreneurs, yarn and sweater traders and knitting machine repairers and more than 10,000 workers in the cluster.
In the next section, we postulate several hypotheses to examine why the industry has managed to survive, emphasizing the role of the education of entrepreneurs in product upgrading efforts and enterprise performance.
TESTABLE HYPOTHESES
Due to the influx of new entrants, the supply of low-quality winter clothes has increased relative to their market demand in the northern part of Bangladesh. This drastically erodes entrepreneurs' profit. While most of the entrepreneurs in the cluster produce lowquality winter clothes, a few entrepreneurs try to produce high-quality products using costly yarn that they collect mostly from outside Gobindaganj (e.g., Dhaka and Narayanganj), and try to receive formal bank loans to expand their business sizes. It is also found that while the majority of entrepreneurs sell their products to anonymous customers in the specialized marketplace, a number of entrepreneurs try to sell their products to the large city-based traders. As traders buy in a large volume in a single deal, selling to traders may generate some positive effects on enterprise size. It is also found that a few entrepreneurs maintain their own showrooms in the Nayarhat market to deliver and receive production orders from the large city-based traders.
We consider entrepreneurs' activities to produce high-quality product using costly yarn, receiving formal bank loans, selling to traders and maintaining showrooms in the Nayarhat market as product quality upgrading efforts in the sense of Otsuka (2006, 2011) . To characterize the entrepreneurs who are more likely to adopt product upgrading efforts, and tend to perform well, we postulate the following two hypotheses emphasizing the role of the formal education of the entrepreneurs: Table 2 presents the characteristics of the sample entrepreneurs and workers. In the first section of Table 2 , entrepreneurs and workers are classified into four groups: no formal schooling, years of schooling is one to five years, six to 10 years, and above 10 years. The table shows that a total of 17 percent of the entrepreneurs and 15 workers have no formal schooling and 34 entrepreneurs and 21 workers have years of schooling ranging between one and five years. Only 16 out of 83 entrepreneurs and only one out of 100 workers have more than 10 years of schooling. The average years of schooling for entrepreneurs is seven years, and in the case of workers is 6.5 years.
DESCRIPTIVE ANALYSIS
To present the age distribution pattern, sample entrepreneurs and workers are classified into four groups: age is below 25 years, 25-30 years, 31-40 years, and greater than 40 years. This shows that out of 83 sample entrepreneurs, 25 percent of them are less than 31 years old, and nearly 70 percent are less than 41 years old. In the case of workers, 50 percent of them are below 25 years old and more than 90 percent are younger than 30 years. The findings about years of schooling together with the age of the sample entrepreneurs and workers reveal that rural informal industries are instrumental to generating employment and income opportunities for the less educated and young labor force, which are increasing tremendously due to the high population growth rate in Bangladesh. Table 2 also presents information on the years in the present business by the sample entrepreneurs, and the present occupation by the sample workers, in which respondents are classified into four groups based on their years in the present business and occupation. It shows that more than 50 percent of the sample entrepreneurs have been operating their present businesses for four to nine years. Similar to the entrepreneurs, the table shows that 90 percent of the sample workers have been working in the cluster for four to nine years. The table shows that a total of 17 entrepreneurs have been operating their present business and 14 workers have been working in the cluster for less than four years. Thus, to some extent, new entry is still active in the cluster. Table 3 presents information on the prior occupation of the sample entrepreneurs and workers, and information on the prior occupation of the sample entrepreneurs' fathers. It shows that 30 percent of the sample entrepreneurs previously worked in the industry either as volunteer workers in their family-owned hosiery factories or paid workers in the cluster before starting their own businesses. More than 30 percent of the sample entrepreneurs and 29 workers were previously engaged in agriculture either as wage workers or farmers before entering the cluster as entrepreneurs or workers. Table  3 shows that 18 percent of the sample entrepreneurs and only three of the sample workers were engaged in other businesses, such as selling tea and vegetables, and peddling necessary daily goods to nearby localities and markets before entering the industry. The wage workers and other prior occupation categories include unemployed or unpaid household workers who mainly helped their parents on farms, and students. Table 3 shows that nearly 70 percent of the workers were either unemployed or wage worker in other sectors or students (other category).
An analysis of the entrepreneurs' fathers' occupations in Table 3 depicts the fact that the entrepreneurs in the cluster are mostly first-generation entrepreneurs, as, out of 83, only five of the entrepreneurs' fathers were engaged in the industry as workers, traders, or producers. Table 3 also shows that nearly 80 percent of the entrepreneurs' fathers and 95 percent of the workers' fathers were engaged in the agricultural sector. This shows the importance of agriculture to the rural people of the less developed northern region of Bangladesh.
The last portion of Table 3 presents some family-level information on the sample entrepreneurs and workers. It shows that more than 90 percent of the sample entrepreneurs and 65 percent of the sample workers are married and, on average, nearly 5.2 family members in the case of the entrepreneurs and 3.72 family members in the case of the workers depend on their income. The table further shows that in the case of entrepreneurs, on average, only 1.4 persons are earners in the family, and an entrepreneur owns only 0.31 hectare of land. Among 83 sample entrepreneurs, a total of 14 are in fact landless. Unfortunately, information on the number of earners in the family and land owned by the workers is not available. During our interview, however, we were informed that, on average, a worker earns BDT 135.2 per day and works for a total of 6.58 months in a year. The workers are paid on a piece-rate basis and payment per piece ranges from BTD12 to BDT20 in the case of sweaters and cardigans. The findings in Table 3 together with Table 2 reveal that entrepreneurs and workers in the informal hosiery cluster in Kochasohor are less educated and young, and many of them were either unemployed or underemployed in the agricultural sector before entering the industry as entrepreneurs or workers. The finding thus reveals the role of informal industrial clusters in creating income and employment opportunities for the rural poor. The next section concentrates on the development of the informal cluster, mainly analyzing entrepreneurs' characteristics and behaviors as entrepreneurs play the pivotal role in the process of the dynamic development of the cluster.
The basic business information of the sample entrepreneurs is presented in Table  4 . The table shows that a typical entrepreneur started his business with four workers and with an initial investment of BDT 90,698.8 and has been operating his business in the cluster for nearly seven years. However, a total of 45 percent of the entrepreneurs started their business with an initial investment of less than BDT 50,000, and nearly 20 percent of the entrepreneurs started their business without any hired workers. Table 4 shows that, at present, on average, each entrepreneur employs nearly 10 workers and yearly earns BDT 45,331.33 as sales revenue and sells products at BDT 96.5 per piece. Selling to traders is lucrative as traders buy a larger amount in a single deal and pay relatively higher prices. Table 5 presents the characteristics of the entrepreneurs who tend to adopt product quality upgrading efforts, sell to large city-based traders, receive higher product prices, and operate large firms. In Table 5 , sample entrepreneurs are classified into two groups according to years of schooling up to five years and six or more years of schooling 4 . The means of the comparing variables are then compared between groups to check the differences. We also calculate the corresponding t-statistics to examine whether the differences in sample means are statistically significant.
The first section of Table 5 shows the differences in the average number of initial workers and initial investment between groups of entrepreneurs with up to five years of schooling and with six or more years of schooling. It shows that entrepreneurs with up to five years of schooling started their business with nearly four workers and with an initial investment of BDT 86,133.3; in contrast, entrepreneurs with six or more years of schooling started their business with nearly five workers, and with slightly higher initial investment than the other group. It is, however, the case that the differences in the average number of initial workers and average initial investment between these two groups of entrepreneurs are not statistically significant. This thus points out that the average initial business size of both the educated (above five years of schooling) and less educated (up to five years of schooling) entrepreneurs was the same.
The middle portion of Table 5 presents information on upgrading efforts made by entrepreneurs based on their years of schooling. It shows that entrepreneurs with up to five years of schooling use relatively cheap yarn, are less likely to maintain a showroom, 48 percent of their total products are sold to large city-based traders, and none of them applied for and received bank loans from commercial banks. In contrast, entrepreneurs with six or more years of schooling use relatively costly yarn, more than 20 percent of them maintain their own showrooms, nearly 64 percent of them sell their products to large city-based traders, and more than 22 percent of them applied for and received bank loans from commercial banks. The differences in the sample means are all negative and statistically significant. The findings thus confirm that relatively highly educated entrepreneurs are more enthusiastic in adopting product quality upgrading efforts than the less educated entrepreneurs. The last part of Table 5 presents the performance of the entrepreneurs by their years of schooling. It shows that, on average, entrepreneurs with up to five years of schooling operate firms with only six workers and sell their products at less than BDT 75 per piece on average. Entrepreneurs with six or more years of schooling, on the other hand, employ 12 workers and sell their products at BDT 108 per piece on average. It further shows that entrepreneurs with less than six years of schooling also earn lower sales revenue and value added than entrepreneurs with six or more years of schooling. All of these differences in the sample means are statistically significant. Thus, the findings confirm that relatively highly educated entrepreneurs are more likely to operate larger firms and receive higher product prices. The findings in Table 5 provide support to Hypothesis 1 and Hypothesis 2.
MODEL SPECIFICATION AND REGRESSION ANALYSIS
Model Specification
The analysis in the previous section provides support to Hypotheses 1 and 2. However, in Table 5 , while we compare the difference in the sample means and the level of significance, we do not control for the influence of any other characteristics of the entrepreneurs. To control for other variables while characterizing the entrepreneurs who are more likely to adopt product upgrading efforts and perform well, we specify the following reduced form function:
Y it =  0 +Σß j (Three dummies for four levels of years of schooling) i +  1 (Age) it +  2 (Age squared) it +  3 (Years in present business) it +Σ θ j (Three dummies for four prior occupations of the entrepreneur) i +Σ £ j (Three dummies for four prior occupations of the entrepreneurs' father) i + e it , where Y is a vector of dependent variables that include (1) a showroom dummy which assumes value 1 if an entrepreneur maintains a showroom and 0 otherwise, (2) the natural log of the yarn price per kilogram, (3) the percentage that sell to traders, (4) a formal bank loan dummy that assumes value 1 if an entrepreneur applies for and receives formal loans from a commercial bank and 0 otherwise, (5) the natural log of the number of workers and the initial number of workers, (6) the natural log of sales revenue, (7) the natural log of value added, and (8) the natural log of product price per piece of an enterprise i in year t.  0 is a scalar parameter, ß j ,  1 ,  2  3 , θ j , and £ j are the parameters of interest, and e it is the error term with white-noise property. Since almost all of the explanatory variables are time-invariant, panel data models (i.e. fixed and random effects models) are not worth considering here. Thus, we apply OLS in estimating all of the functions.
It is important to mention here that most of the independent variables are timeinvariant, and also in many cases the dependent variables, such as maintaining a showroom, number of workers, and percentage that sell to traders, have not changed significantly during the sample period 2007-2008. Thus, pooling across the data might result in positively correlated residuals over time and likely downward-biased standard errors. To avoid the problem, we have used information from only the latest year, that is, 2008. Table 6 presents the estimated functions that explain maintaining a showroom, the price of yarn, percentage sold to traders, and applied for and received bank loans from commercial banks. To see the effect of formal schooling, we include three schooling dummies, in which the default for the years of schooling is no formal schooling.
Estimation Results
Consistent with Hypothesis 1, Table 6 shows that the dummy for years of schooling above 10 years has a positive and significant effect on all of the estimated functions. It shows that entrepreneurs with relatively higher years of schooling tend to maintain a showroom, use relatively costly yarn, are more likely to sell to large city-based traders, and are also more likely to apply for and receive formal bank loans from commercial banks. An additional finding is that the years in current business have a positive and significant effect in the estimated function explaining maintaining a showroom. This result suggests that probably those entrepreneurs who are operating their business for longer periods of time are not only capable of maintaining a showroom because of their higher accumulated capital, but also they are able to recognize the importance of maintaining a showroom when competition is fiercer among the entrepreneurs due to their accumulated experience.
Among the three prior occupation dummies of the entrepreneur, the dummy for entrepreneur's prior occupation was wage workers and others and it is negative and statistically significant, where the default is that the entrepreneur was a worker in the hosiery cluster. Thus, entrepreneurs who were wage workers other than in agriculture are less likely to maintain a showroom than the entrepreneurs who previously worked in the hosiery cluster. In fact, out of 83 entrepreneurs, only 12 maintain showrooms, among which five previously worked in the hosiery cluster, four worked in agriculture, and three worked in other business sectors. None of the entrepreneurs who were previously wage workers other than in the agricultural sector maintain showrooms. The finding thus suggests that besides the general education of the entrepreneurs, specific knowledge that accumulates through learning by doing is also important in realizing the importance of exploring new marketing channels. The positive and significant dummy for prior occupation was other business in the estimated function explaining products sold to traders and this further confirms that the specific knowledge of the entrepreneurs is also important in adopting product quality upgrading efforts. In Table 6 , the father's agricultural occupation dummy is positive and significant in the function explaining maintaining showrooms. In fact, 10 out of 12 entrepreneurs who have their own showrooms had a father who worked in the agricultural sector. This is difficult to explain but it might be the case that those with fathers in agriculture tend to be rich compared with those with fathers in other activities, such as in petty businesses. Thus, the positive and significant effect of father's agricultural occupation dummy to some extent captures the family wealth effect on entrepreneurs' choice on maintaining showrooms. Table 7 presents the estimated functions that explain the determinants of enterprise size and performance measured by sales revenue, value added, number of workers, and product price per piece. The table also presents the determinants of the initial number of workers employed by the entrepreneurs when entrepreneurs started their businesses. Table 7 shows that dummies for years of schooling 6-10 and above 10 are positive and statistically significant across the estimated functions. It also shows that the effect of the schooling dummies for years 1-5 is positive and significant in the functions explaining product price per piece and in the number of workers, but insignificant in the estimated functions explaining sales revenue and value added. The findings thus provide consistent support for Hypothesis 2. The age of the entrepreneur is found to be positive and significant in all of the estimated functions explaining sales revenue, value added, product price, and number of workers, and the square of age is found to be negative, but only significant in the estimated function explaining product price and number of workers. Age can be treated as a proxy for experience in this informal hosiery cluster, and thus its non-linear effect is not unexpected on enterprise size and performance. Years of operation is found positive in all other estimated functions explaining the size of the enterprise and the performance of the entrepreneurs, but is significant only in the estimated function explaining number of workers. The prior occupation dummies of the entrepreneur have no systematic and significant effects on the size and performance of the enterprises.
Dummies for father's prior occupation was agriculture, on the other hand, have a negative and significant influence on the number of workers employed by the entrepreneurs. The last column in Table 7 presents the estimated function explaining the initial employment of workers by the entrepreneurs.
In Table 7 , the estimated function explaining the number of initial workers employed by the entrepreneurs shows that none of the variables is significant, except the dummy for prior occupation of the entrepreneur was wage worker or other. This finding is consistent with the findings in Table 5 , and it confirms that relatively highly educated entrepreneurs tend to perform well because of their higher managerial capability.
CONCLUSION AND POLICY RECOMMENDATIONS
As the new land frontier is almost closed and crop intensity is already high, particularly in the South Asian countries, the agricultural sector alone cannot absorb a growing labor force into productive activities. It is thus imperative to create stable income and employment opportunities for the rural poor in the industrial sector to reduce extreme poverty in the rural areas of poverty-stricken developing countries.
Using the informal hosiery cluster located in a northern lagging-behind district in Bangladesh as a case, the present study demonstrates that the development of informal industries in rural areas is instrumental to creating employment and income opportunities for the less educated and young poor people. Using anecdotal evidence, the present study explains that the development of physical infrastructure, such as rural road networks and marketplaces, contributes to the expansion of the hosiery cluster that has created more than 10,000 direct employment opportunities for the rural poor. The paper empirically demonstrates that relatively highly educated entrepreneurs tend to adopt product quality upgrading efforts, such as the use of improved raw materials, to produce high-quality products, trying to get formal bank loans from commercial banks to expand business size, and exploring new marketing channels to receive higher prices for their products in the face of fiercer competition due to a swarm of new entrants in the cluster. That leads to the development of this informal cluster in a lagging-behind rural area in Bangladesh. The findings are reminiscent of the successful cluster-based industrial development in East Asian countries (e.g., Sonobe and Otsuka, 2006) .
The findings of this paper thus strongly suggest that government, NGOs, and international donor agencies should take immediate action to enhance the provision of general education to the people in developing countries to enhance managerial human capital to facilitate rapid industrial development to alleviate poverty and to attain sustainable growth. To enhance the managerial ability of the existing entrepreneurs who cannot go back to school, needs-based training can be provided. Before imparting such training programs, however, decisions must be taken on which sector should be targeted, who the participants will be, and what net social benefits and costs of implementation of such training programs will be.
Finally, it is worth mentioning here that the informal hosiery cluster in Kochasohor has developed naturally without any support from the government. This supports the idea that traditional rural informal industrial clusters in developing countries can grow and survive spontaneously even without any external support. However, as anecdotal evidence in this paper suggests, the provision of physical infrastructure, such as roads, electricity, and the formation of specialized markets, might further facilitate the expansion of informal industrial activities in developing countries.
ENDNOTES
*Funding from the Grant-in-Aid for JSPS Fellows and the Global Center of Excellence Program of JSPS is gratefully acknowledged. 1 A union is the lowest administrative tier in the local government system in Bangladesh, and is usually made up of several villages governed by a directly elected body. 2 Standard bus fare is Tk. 250 and a bus is available from Dhaka to Gaibandha every two/three hours every day. 3 Narayanganj is one of the large 100 percent export-oriented garment clusters in Bangladesh, where nearly 700 entrepreneurs are clustered. 4 In Bangladesh, up to five years of schooling is considered as primary level and between six and 10 years is considered as high school level of schooling.
